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(57) Abstract: 

PURPOSE: Disclosed is an electric device containing R R 

organic compound with hole injection or hole /\ 
transporting function to reduce driving voltage of N \ / N 

electric device and to improve luminescence life ) — ( 
simultaneously. CONSTITUTION: This electric device 
comprises at least one among hole injecting layer, 
hole transporting layer, hole injection and transfer 
layer containing organic compound represented by 
below chemical formula(I): wherein R expresses 
hydrogen atom, hydrocarbon of carbon number 1 to 
12, halogen group, alkoxy group, arylamine group, 

ester group, amide group, aromatic hydrocarbon, hetero ring compound, nitro group or nitrile(-CN) 
group independently or simultaneously. 
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(19) ^J^M^(KR) 

(12) Zym^Z&W 

(51) . Int. CI. 7 (11)^7H«1J: ^2001-0062711 

C09K 11/06 (43) %7m*} 200Hd07f 07°J 



(21) 10-2000-0082085 

(22) 2000<dl2l26°J 



(30) -f-S^^ 1019990067746 1999\il2«3lg tfl$°J^(KR) 

(.71) #€°J 'g^^^o) 

A i-§r ^SL^ <^S)£* 20S}^1 

(72) tf*} £41$ 

cfl -Pr^ T^^t^l ^4^8*40551 



$ 3 *1 -fr'S) £ oWmSOtfS-B 1 331 

H^^^l-Rr^^^^lf-390-930li 

H *4* <M H-S-247 - 1 84 

flj *] 4M3 ^£^388 - 1 1 <a*l «fl 30131 



(74) cflEl°J 



(54) *\ - *8 SKE*| ^-f -Pr7] #tf-# £#*Kr #7}±X\ 



-& P -* S>£^)2j 7>xjj7 33. <*<y s ^ $3 av-§-£ *^ ^-71 itfafe- ^7|±^H 3. 

°I4. £ t^-S- ^7] #S}"iJ 15. 3.A|S]if- .fl-7]Sj-#f"£ % V -°r«+b 3£ ^<Q%. 33 « 33 ^oj ^ o]^ 

^ S 44 °14-§- £#4tt ^7]±4ofl ?J o. S< £ ^o) 37|£*Rr ^7l±x}o) ^^fl* ^ 2 »v 

**** sa*h- 



i] 
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A oM AJoflAi ^21 R-& ^3°^ £^ ^-AH ^ ^ 4.^ ! i2S). 43K^. t£3!7l. tf4M7|. 
£ 1 

■8-71 ^ 3*. s)*§ JL«*1±e1, ±m B% 

5. l£ £ tt^SJ o))S A}-§-S)£- -8-7] £*r3 4£S^ #$£0)4. 

£ 2t «• *H-S|fr £ -8-71 ±4°] 4£$« 43Eo)4. 

£ 3£ * *fl*«|Al £42) fl £ o| ^^ ZLqxo}^ 

Z. 4*7 £ -IW-I-M 4-1-5)^ #^S1 p- % 4£Sj]3j flI g£ o,^ H ^3 ^ ^ S^SSj ^ £ 

Tilt 4^112)1^014. 

♦ 

£3 11 ^ 21-& ^71*01^, 12 ^ 22*r °o^°lul, 13£ 3* *Ml*«l:tt. 14-fer 3£ °1£<§^U, 15 ^ 25 
- tt** 0 ]*. 16 31 26£ 34 17 £ 27£- 24^/9 ^<Q Si °1**°14. 

°1 7) # 3? 12 £«*S| ^ e,, 7 ) - 

€• ^7l±^H ^*) ^HS))^ A^^ 7WJ1 -oj £ ^ 33. 3j--§~§. ^ fl-7] # 



P-^SI *EJ|a| fl^g. ^ o. 7) j^^. ^^ (hole)2] -^ e) ^ -f^J^ f^3°v] 3£5L 

* 7Wfe- f-^S, o|d] OPC E.^ (organic photo conductor drumH 3-§-3<>l 44714 5fl 0 ]*1 S.^ f-°l| ^E] Af 
-§-*H #4. ^^l^AS.^ o>^ o).nj( ary i amine )7flS] l-ll-o) #2in»ivi)o|H (polycarbonate) -f2] jl£44 # 
SfiE(blend) ^Efl^ SflElS) H^^l ^E}-* °l^f-i- ^4 o)e1^ -§--§-£ p-% S>£^ 

«j £^ -8-71 #^i-ol sg* «>l^£(hole mobility). 3**1 .fltt ?l7)a{ o>^^, "S3 91^, ^ 4 

Efl^S] (morphological stability) # ^-a] o)| 7 \t!\o\ 7>-^«)-4. 
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°]34 p- f 47l-§ 4-E*fif- o)-g.$ ±*rb 3711 ^ 7M£ 4^ 44. 

£33*1 4°1I £.33 4^* ±4 i4H*l °l£43fe ^t^p-^ 47|1 ««esHt> ^0PCE344 ^43 
*1 (solar cell £b photovoltaic cell)3 4£ -§-44 44. 



* 7*Sfe ^ 711 4*3 44°11 ^^g. ?Woj 3^ ^.g. 0 ]ip.i=. 0.711- <L>£*W H% 7l|3<H(carrie 
r)» ^r°J4b %e«3 ±47} &4. a 443 3 f-A]°l) 4- 71) Sj #=i±3.if. ^ 2^4 ^°J«H ft* 43 

•b -8-7] EL(organlc electroluminescence) 4 4£ ±4, £b 7l)o|e (gateH o}7>4 443 ±±(sou 
rce)£-¥-3 Befl°l(draln)^.S. ?flel^^- o)£a)^, £$);$) cdf§- 4b H€4±3 f"3 ^44 44. °H p-^ 
47] 43c*l| #3*4 4443 434 t!14 ?A44. ±£ 44£ f-a) £b ^4 °l-¥- 
<H44-5.JE.s, a34 ^#^4 -fi-71 #443 7fl4°l #334 &°.4, 44°14 3-WjMH 7>s|)*)b <gom- 
^33b 1. £b ±4°1 7}a|)*lb ^71^-ofl ±7.}$) 3^0] ^ SJ4. 



H*H4*1 434 44^b -fMf-s iv^sfl #:s)£ 44°1)4 33.3 *)•! o}o]7fl ^3 a> 

■8-3 jl aU4, -g-BUEU* (oligothiophene)ol4 #33.2.^ (polythiophene) fEp-^^ S«4±3 (thin 
film transistor) *H4°fl If 4 2-3. 443<H ?1I3<H °1£^£ (carrier mobility)!- 44^1b %°-3. 434 
44. 



°134 34£ J. -§-§- *o> 7 > 44431, OPC 4£3b 4*4°J7)1 p-«§ -R-71-t SV5.«Hfe -R-7l ±* r (0r 

ganic Light Emitting DiodeH 34445. 4°!, 44 S«4i^°l 443b *3 JL3£^(oligothiophene)£ 4 

471-4 s. 471 §4 ±44 3* £b 3^ #4£ ^o]7)£ $-4. att JL^ 4eH3 3^ 43= f-^f 

444b 44 1 4l°o t 44£ 447 r *l£. -fi-71 ±x}$\ o)^f-^S. 41 44341 4E*Ht 4-8-42 

$4(Adv. Mater. 12. 447, 20Q0). 01^^ ±&§£ p ..^ S>£*)|2} ^ <^t^^ 4711-^4 ^^4 ^34 

. J. #^°11421 4-8-^b f-^- 2b|«h 414711 ±4 ^4°11 '^el °l-8-^ ^ 5i4b ^a> 

t>4. 



44 ^4 ±7H4 4-§-3b P -% 441- 4£«H4 b ^ (anode) si 4^ €t47l] % v 4 ^^1 

i ^°J4 ^^-l- ^4^o.S °1^5lb 44. °H, a 4S *el44 4^ ^4f-(hole injecting laye 

r)4 ^l^f-Me transporting layer) f-SJ 2 7f4 #o_S. ^-e|4^ 44471 £ 44. ±7>£) oJ.^aj o) 

«D4b ^44 5-^ 44-fs. ol-f-44 43-4 4^4 t)14# 4* ^ 4b #^ 0 1 4-8-344 44 314 44 § 
#11- 7Hji 5J 5.44 *°J4 4*£) °1£ ^^°1 ?144 44^S.-¥-Ei£l =9^ ^"U 0 ! 4#«11 ^1^ *1S.4 ±7)- 2) *) 
44 ^-i-ol 7l-b«H *!4. 



°1^4 ^41- ^a)7]7) ^4<^ ^oj n)^*) ^14.356,4292^11 7flA)^ =^^10).^ ^el 444#( 

Copper phthalocyanine). SEb 43^4 4] 5.540.9993:^ 71)^1 ^ -i-BlalE)i^l(oligothiophene)ol 7>4 ^e) 4Bt 
4 44. £4 D l^*l 415,616.4273:41 7lHg ?14ael^-(quinacridone)7l) ±7}2) oj^Ajo,) 7H£4JL 4 

%A 44. 

aie<i 2*4 44±4b 44 #44 441-S. °l-f-44 44 44°11 ^ °l^-f4 4s £<a4<^ ±43 °J^g 

^* 37fl £$J4-. ^*1 •gaj^S 4^44b i-a-4 44±4<H1 5U44. ^4 4-el 44 (glass transition temp 
erature)«Hl£ -i-^4ai 444 i€-7> 40) <H) 4°J3<H 7fl4^ 4^4 ^l^H, =953 ^ 0 d# 4#*1 4 ? J ^ XI 
b #*o| ±x>3 s.*) -xg^ ^ ^oj.^. ^Aj- A )^ ^ oj^ ^o)4(j. Appl . Phys ; 84> 6859i 1998 ). 
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p- <8 444 «jl-£ai|7f 3? 444 ufl ±*f°) ^-§- <g4*l?l-!r £3f ol^oflc ^^oj ^ 

°1H 1HJ4 4 Sl£r £4 ±z}*\ ¥3 4*WE H7)| E-g-o) ^ $J4. oj^ 1Q0 ^ 20Q nm ^ 7] =. 
7}*]^ 44 ±4fe 443 1> 0 <K4 471443 7flnH4 44 5L44I 443 ^ oj^ (pinhole) HI 

3*M t« (device short) o] 4 ^ 5U^h. 4-7 r S 4334 344343 4°J4 0 134 ¥43 7 r 43 

* 44<H * 4 5a°°l. 4«1 32 °1444 ^-^7)1 4343 a 37)1 44 4 34. 



ae]»4 3? 43 4^3 3£^o] 6}vl 4£*1I3 Aj2},§. 7 r *l4 SL4213 ^ofl, ^ ^OJ 0.3)0) JjL^ofl t^-Ef A-) ^ 

4 343 44*14 33:44 4444 34. 
4«33 34jI4 4¥ 7)t*j 4*1) 

* Hfil* 4*1 4e»7l43 2343. 34 34, £^ ^-a-l: 4 4 3° 3. ¥4344 444 J£aH 

4:45) 434 44*1^ 4 3¥ 47144-&3 #1- £444 3 3 ±44 7i0*«fe 3i4 43-°.£. 44. 

4 433 4€ 43£ 344 434 7fl44 <§*34 4 34 4^1 441-3 44 £444 33±44 *il444 33 
4. 

433 ^ $ 4-g- 

4 43.4 -8-71 434 4347] 343. 3^4 -g-^ 4oj«| 44 sj-si-A 1 13. 31*134 434444 5L444 43 
a} 3 £ 44 o) ^ 7J 7)) £ -fr 7 j 44 ±4* H 444: 

[444 1] 




43 ^'cflAi, .. . . .. 

443 R4 4^3 JLSL Efe 4*H 4± 44. 4±4 1 ifl3 123 444±, ft£?|7l. 44*17), o)-te).ul7l(aryla 
mine), °fl ±611371 (ester). 443H (amide), 444 £44±, 3323 444, MHS7], £^ MS ^(nitrite 
, -CN)£ °lf-<H^I^ ^±S-¥-El -a^sl^ *m*flo]4. 

^7) IS. SAls)^ -^7)21-^-^ i^^. ^o. -oj^ i ol ^_ £ ^ -cj ^ ol^o] u>ta) 

2tv ^ ^4 a^sRr 371 ±^H sti<H^. ^71 is. XAls)^ 471^44 % v 4*l-b ^ * ^ 

°d4. =8* °144, ^4 ^ ol4f- f> *W °1^4 a«;«r¥ *}7l ±44 ^14^4. 

3^1 4 "g-gsl 34 ±4°)1 44^1^ 471 is 5^15)^ Sl-41-ofl tfl^ 
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W m$ 12] MM** 7 r *]£- 7 r 2*i] (cross -linking agent)3. *r*tt ^ ^o] 7 ^ 

<H SIoL(d)^*) afl4.780.5362.). £t> §37 r #o>Ai 7]£.£..S. 34 £* r o||*l 3*r* *r£sKr 

n - *§ -8-711- #£Sfl Sj t£ *r*«: =f 5UcRr °9^°1 £*|SH ^^(Polymer Preprint 40. 404. 1999). **1 -tf 
7] IS) Z^o] R ol ME^7|(nitrile group)S. Srtf-t- *r-8-Sr£-§- "» Sfl7 r 0.01 V°fl *Sr*H 



£ *fl* tf7] mq 1£] -fi-71 ^fl-f-o] ^eflo] 0.7]^ ^Sjoj ?Joi^ o^a}^ fe] p .t§ 

*S*H, °1* -8-71 ft ±*V ■§•£) 3x r ±*H 33. ^oj 3#.oi£ f-^, £ ^ ^ 3; o]^ 4^. 
*M £43 t 1 * vt^si, ±421 ^-§- HTfl tftfAjsa ^ oj£4 « ^014. ^ 
% A J*Hr ^l<H^i cHfft -8-jes) 34£*H <r SU4. 



[«r*M la] 



NC 



CN 




N 



N 



[SW lb] 




N 



N 



[*r*H lc] 



>=< 



conr'i 




[Sf^A 1 Id] 
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44'4°i]4 444 lb4 lcS. &434 44443 R'S £434 i^S(ester)3 4 D lH(amide)43 44*114 
44 4^3 °-S £4 f-^H 4±. 4±4 1 i 5 oj 444^, si) v}7] (phenyl). 44 4$44 44 4 5)0^ 
. 4*1 i« 23 (spin- coating) °1] 444 g-g a] 7] g 4£4o| 44 4^4 3 ifl*] 15S | ^-g- « 

444^44344. 

4 433 44 44 ±44 443 44 ^^f- 7 f44 44±444. 

4 £33 -8-7] 44 ±4£r 4«M IS. &A|£]^ 4444 444 44 4«H £43^ 44 ^BflS € 4444 4 

3<H£ 443 4°.s ^^s)Bj, 44 ^=-0.5.^ 3£4 »^Ho]^ 34 4°d 44 °1444. 344 444±s 

°1444 4, £4 34 4°J4 ^A)^| O]^^ 4 #4. 

4*11 <y435l 44 44±43 424 £ 14 40] ^44(11) 4)o) 44 olf- ^4 44-g- 43 4334 

4 44(12)4 a 4H 34 4°J 4(13). 34 44 4(14). 44 4(15). 34 44 4(16). 44 4(1 

7)2) 44 423. 4444 514. £ 22} 44 4^7)4(21), 4f 34(22). 3? 4°J SJ 444 44 
4(24). 444(25), 44 44 4(26). 44 4(27)3. 4443 ±7.} 7f4 4 514. 

44 42 43°fl£- :g.g_o|| 44*) 4 444 34 43 44 ^24 44 4 443 44 4-§r ^44.& 51 

-5-4 443 14 4444 3£ 4°J4. 3£ 444, 34 4U 4444 0134 4444 *i44*r 

4-2-S 444*1 344 4 514. 

47l -8-4** -k451 Hli 514>4 4344(11.21)4 4343 334 34 43 24 44^ f-o] 4434*1 
441 4 51°4. 4£4I 4444 4444 <J44 (wafer) 44" 24 33.4 431 3k4£33 «3£7f 7} 
4£A>4t^5l4. 

£4 ■f-'S 34-8- ^ 44-t. °J# 444, 4<S 44t. °J4 44 444 4^1 44 444 £4 £4 443 

444°1 444 4 5l.°4 4 43 °J447l- 44 44°14 PEDOT(poly[3,4 - (ethylene- 1.2- dioxy)thiophene 
). 42l4^^(polyanlline). 42]3ll-(polypyiTole). 45l^iL4(polythiophene) 43 244°)! 344 £4£(do 

pant) 4 ^7)-4 2447}- 444 4 514. 



£. i*fM3 ^4 4°J4(13)4 4^4^ 4^4 44 44^ IS. 5^5)^- 4444 44°.S. 44 44 443 ^4 
4°d 4^4 ^44«^ 444 4 514. 4°1 44^1^ 44 443 34 443 Sts.444 4h1 4444(Co 

pper phthalocyanine), 2.^ 43ul4J2. 1 ffl(oUgothiophene) 43 p-% 444 4S.S114 4°14i 4^4 4 514- °1 

314 44 44°fl 51<H4. ^ v 4 .444 1^ 44MI*r 444444 1 44% MI4 100 44%44 444 4 514. £ 
. 4 43. 4*l!fe 0,1 vfl4 .10.000 rai7f 442)4^, c-14 44^4^^. 10 vfl4 300 nm°]4. 



44 44A 1 is 4444 4-S- 443 44 444, 4 444 4£*H4 444°^ 444-3. a h]4°)1 

44^ 4°J3c- 343 44 244 4 514. 4 A iS 44 °1M4 434 42 34 6 fl tfl4 i« 3 3 (mobility) 7> 
4 ^4°1 4€- 34 243 ?3°il 7>4 3t v 4 3^3 ^£4 2*1*1] 4^ 441-3 4^-4 «144 44 4 514. 
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4 4^2] ^jJfofl 2)44 4«5]4 S4S-M44 43 44414b 43 10 44 200 nm2) 34 ©l**Sl ^ 

S4<>ilS, 443 IS. £4Slb -B-7l^t-f t 3* ?*44£ 37)1 f^J-44 &^4. 443-°S *42) 34 

^4 4-8-4£S4 434 ^ yc.^ ^^cj. gc^ £ t ^ ojrf. 



4*1 444 is. 4441b 444414 34 ^<yf-(i3)iLS 74444 34 <>l^(i4) o.s 4-8-44 St-ir 3441 

b^elH 434 4t447fl2l 1344 i-ejAl^sj (polycyclic aromatic) 4441S 34 4444 t£ 

S^34*r 5a 4. 44 4^<S : 42l 34^132) 01X34 °11£- 4,4' -4^[N- (1-4=1) -N-*l|>d- 44*]4 
o)3D^(4.4'-bis[N- (1 - naphtyl) - N - phenyl - amino] biphenyl; 44 NPB4 4) 44 4-2-4. T^b 344 3 
4 a]** 334 44444 £ 44 442) 3# 44144 444 44. £4 £ 4^)4 443b 444 
IS 44MI4 -B-7l3r«€- £ 2°144 44 444°fl 33 334 344b 34 t°J 4 444(24)4 <§34 *H 
4 4^-°S43 344 ^ 0 J4.2.4 <r°J4 3 £4 33 4*4 4 b 444 44. 



4 4^°i)4 "fHSb #71 **£*HM 44^(15. 25)£^-?14 IVtfl 34°fl4 ^4 444 344 Tfl 44(r 
ecombination)-§- 4^44 ^ #°LS4 <§4 £44 £4 4 44 4444. 0IX34 °HS^r 8 - 4HS.44 

4^ 4^44 <9 (8 -hydroxyquinoline aluminum salt; 44 AIq34 4). 444*1 *ti 5.366,8 47114 44 1 *!] 
44 ^31 441(dimerized styryl compound), 45:444 (benzoxazole) 4E*11 4 3f-2l 44 4*S, $2: 4 
44* (benzimidazole)2} 4E*H. 4 al-2] 44 4*1) 44 $[0.4, 2444 #3 (p-*lN i a! B l , !i'ffl)(poly(p-phe 
nylene vinylene)), 31 H2) -frS^ £^ 444*1] (copolymer) $314 4£*1 #344.2-3] (polyfluorene) 4 3. 

44 5U4. . 



S. 14 2°H 44*4.4 4*#(16, 26)4 44#(17, 27)-2.S43 44S 444 ttfiS 4*44b 344 
4b f-o.S^ -g-^±s-¥-4 -«4* -fi**) ^-S-4 -f-*M -g-^-42) ^Utt ^I'fl* 4-8-^4. H 

ofl 444^ ^4 4** Si 0 l ***(15. 25)o] ut* ^4 *4«1 4^ f-^-S 4-§-^7l£ t>4. cfl 

^4 "HlSfe- Alq37> 7}# a.3g^ o.S 4*5)31 SU^.^ S*S44ld T L ^44^ v 't (Copper phtha 

locyanine)-!- 4#t =r£ 5i4. S» £ 2°1H ^%^g: 41 4 n J (arylamine) A] f-4 4* 7 r 4 
2)^4 <8%-a "gS^uorescent dye)f- ±% S.*8 (doping) 44 ^S.°fl4 4t)1 4^ 3l^S(host 

)# <i^4^ 1-^4 -8-44714 444 «8S4H'3 ^ v ^4 4^-444. 4-8- sib "Ss.21 cflS^°J 1lS.fe ^« 
iffl(rubrene) ^4 Si! 4. #4* 4f-^ f-^-S- 34 4^<t^ss] 44 ^°J4 ^711 4^-44 t 1 ^4^4 4€- 

4-8-44. a ^ls, ei# . 4^^. 4avfl# - £<*J VZ* 4^44. 4^M1^, *4 4^ ± 

s 4-8-si7|E 44, ^1- 1S44H (LiF)/ttf-4*. JHRW°l£ (Li 2 0)/4f-4^ f-sl 4# t 1 ^! 4b 344 
* ^r£. 5^4. 4 SHE 4443^4 44* *4 ^444 343 4n 344 34 4^ ^43 

444b 4-8-4 5U4. 



4 4^3 44i) is X*]sl£ 4444 44 -8-71 44 ±4 4-2H15., P - ^ -8-711- 4E*Jf- ai-8-4 t 1 5Ub -8-71 
44 e^i^, iS444'i( P hoto voltaic ceil; e»444). *A4*I ^3^14 444£l OPC E3 ^-°H a|44 
=r Si b 344. 4*1 -8-711- 44 ^4^32) 4-f , 114S 4^4^ (gate insulator)4 4^4 7)1^4 <44^i 
4 4€- 45LS 344 4i± (source) S44 ES)14(drain) is 4*444 4°S 44A 1 is S43b 441b p- 
« 441- 44 s^l^eH 21444. 



442} ^441 ^ 4iiL9fl» 444 4 444 44 44470 4^44. 4, 444b 4 4'3-i- 41444 44.544 
434b 4:4 444, 



[4441] 
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W i# 4^7? ^tfo| 47] ±4°| 49* jt4t jiL7| ^;^a| jo) p> 
-»7] 4«K' i a £] n« =8* ^U-i^s. 4-8-*M 4££l ±41 ^4484. 

ITO (indium tin oxide) 7} 1500 A3 t^S. 440. £. 5>|j4 -fra] 44-& 4$;4£ 444 <r-8-«S°M 

"Sis. -44*H 3^/^ $. #4*4 437I3. «l**Ul=h a>£ f^s^f. °)-8-4<H 33 7l4# 5 ^34 * 

§u]^ ito 4^ $H 47I 444, lS , 34 <HM*lfe 444 laS aAl5) ^ 200 A 

3 « 4* *4*1* 33 ^«af-i- ^4534. a ^ofl ^.g. ol^*H=. 440] NPB (600 A)3 44 o]$ 3J 

£43 3t~§- f-Alofl Alq3(600 A)# £43 o.S #4#4. 47] £4 ^dfl 5 A5 | 3^ 5^ 

°lHCLiF)3 2500 A 2*4 fr* f^A)*} 44£ <§44534. 44 434H *7)f-S| ^ 45^ 1 A /se 

cf 3# l-^^ol^^ 0- 2 A/sec, 2*4 w£ 3~7 A/sec3 §4 4£* 4*)4$4. 47] *)|££4 -f}-7] 

24 ±43 324 fl£S) 44 47fl^ £ 3 ofl 44^534, 

44°il 2 

aJa H 14 ^.«y t> ^ o. £ ^ 44^^. **M%JL. 43. 734.4 m q la£) = m 20 

0 A t|)4 1000 AsL ^.Aiacj.. aj. 71 ^2.3 ^ ^ ^ ££) ^ £ 3-J q^mg^ 

44°f) 3 

47] 444 is] 4443tt 443 la o, ^^f. 4*1 4440) 4S«1I H44 434 4* #21-4 £444 
3^ *3*S 4*«* 4 S2 t^sj 444 444^ 34 ^344 344 *\m 4£ ±4* *)I444 ^ 

14 SL3. -8-7] «f 200 A U2) ^ 

# tfl^l 0 )) ^-^t(co- evaporation) ffiA^^cj 90 #^%S] ^e}-a} i a S] 10 =SS.Alo}:^ 

t*-3 500 A cflsfl Aj^Cj-. ^7) ^ijg ^ ix |.o| ^0^4 Aj.^ £ 
3^1 M-4vflSi4. 

amh 4 

^71 15] ^£1- ^A|?)^ aj. 7] laS] ^ 21 . 7 V^ Sj-tt 0 ! ^^ofl cfl^<H ^^tb 4* #§#4 *tf 

#.f"8«r7] fl*W 4-S-4 ttfr -8-71 ixfl- ^a^«|^ ^a^ ^^^^ 

14 tf« 04 *7l ^1)4^^2, ^"J** 200 A ^13 usi 

•t tfl'il, ^-^(col evaporation) ^^-i- ^-§-«r<H 70 f^^%£| la2] 30 =tSAlo>y 

T^el awtf-sj 500 A cflAfl ^334. a^ 7] o. 7) ^ ± ^oj ^ £ oj av^ E 

3H1 44M)^4. ±43 flJE 117J-7) o. A o v^oflA^ 100 mA/cm 2 3 2)^ °JE<H1^ ^^453 c,^ $,= 3 B ^ 
Tit- 180 4^0)584. 

BlJEofl 1 



* U J"§»)14 «>l*^t 44^ 13 <Wr*Uflt la3 Sr*l*l *2B3 ^flfrH «]«W *1 T 1 * 

^^°) f"3*r7l 7f4 Ji«^ is ^31^1 5f^«W ^e] 44§-t# f^SS. 4-8-4583. a 
^ «f4 7f4 J4«2j *S 4-8-3^ ^* 42J3 2°l 4-8-4^4. 
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*£*m 14 ^44 tftfis. 14 44 ±4-1 *«4$su. 35- t^sh? 444 ia£i m =t^4 

44 ^4 444I-§ 150 A f4|3. ^444 41 ^2^1 ^44214. 44 *i]2:4 14 tt* ±4-4 

2] tf4 47)1^ J£ 3°fl 44>412i4. 44 -8-71 44 £44 fl£4 44 «4|fc £ 341 44^214. ±4- 

4 4#4 ^3€- 4£ 100 mA/cm 2 4 4t 4t UE414 4342* .2. 4 444tr 93 444214. 

4441 5 

44 444 it 4^4£- 44 444 la4 ^±t 4*r 4414 3£ 4 4* *B|* ^344 444 ^71)4 
444441 444 laSl.^Sf- 141 44 3*444 £#4 441 7>44 7>*))*] 344 4^4 44 ?}7flt 

^4214. °H 44-2.3.fe- not 41421JI 471-4 ^<at 4444 444 224^7} £1 IHHwt 14.2.3. 4 
-8-42*4. 44$ ±*fe 4413 43.5.3. a|442i4. 

ITOOndiuiTi tin oxlde)7> 1500 A4 ^S^iS 2«g4 14 441 43*ilt 444 <r!44H £*4 4)44 
£3. *fl444 14^4 41343. 4^444. 4± ♦^2">* 4t44 44 441 5 44 434 * 

41 ^443. 7] 41 o]^ A]3[luj.. ol^Tjl ^a|^ ITO ^-4 44 44| 444 14 U4 T^t 4^ 44*? 444 
la5. S44-b *Mht4 2000 AS] ^3. £ 41 <£444 31 ^4^1 <S34214. a 441 2500 A ?4|4 g 
*4** 3444 141 ^34214. 4"44 434)4 -8-7)1-51 #4 i A/secf- 1442tjl. Wit* 3 

~7 A/sec4 ^4 444214. 44 4±4 4:42] 444 4t4 44 4^1^ £ 4414 44454 444 2 

o| ^4^ o v* ^<H4444 314 ^2J4:n. 21.2.4 314 42*4 2414 NPBf- 4 

-8-tb wl4«^ «1# f-4<H 444 is) ^2* 4^44^ 444 laS 44^1^ -&^- t l£4 ^^2| 

7>4 ^e] tsl^p-^ -8-711- 4£sfl 444 ^ ^.44^ 444^- ^44 ^<H4^ 
214. 

Hlj£°fl 2 

^4°il 7414 4-8-4 444 ia£l #fc 4ttsl ^<y ^^4 4* ^^-i- Hls47l ^144 -8-4 ± 
4 ^ OPC £34 3* ol* 7Kv 144 4-8-si^ P - ^ -8-711- «£*W«1 •>« 4442) 4^ NPBt 
74 *Jflis ^4°fl ^-8-44 ^°J4 ^14^1^ 4°J4 7V««4 ^^4 t"U4 4^(^^)421 44 
44* ^84X14. 4^ft ^4^ 42114 ^144^4. 

ITO (indium Onoxide)7> 1500 A 4 ^3.44°. 5. 2^4 4el 441 ^l^^t 444 ^-§-^414 i-§-4 

-Mi^44 42 ^14 * #42:4 >HI44S 44: ^44. ^ f-4^4-1 4^-44 7141 5 -S-4 4^4 ^ 

4-^ ^47] S 7141 4^444. 4^7fl §h14 lTO^-4 44 4°fl NPBt 1 600 A 2] f-^s 4 4* ^4^14 
^°J^1 f A ^42t4. a 4-H1 2500 A ^2] 4^-4^-1 fr4^4 141 % A j4St4. 4421 4^414 -8-41 

21 ^4 1 A/secl- -8-44S12. 1^4 4£ 3-7 A/sec2) f=4 4£t 144 c 54. 44 ^124 ±421 44 

4 4^21 44 47flfe £ 4414 444544. 

44 ^124 ±71-2) 444 4^4 44 47^1^ £ 4414 4445-4 NPBt 4-8-4 ±4^ 4 1 V414 ^*4 ^°J4 
4 44458^.4 ^5.^ 444 lat 414 ±7^4.4 44. 

442) 44414 4241414 4445-4 444 12) ^2t 4^44^ 4 414 444 laS S44fe- 44tl p-^ 
-8-41 4£^14 ^41 7>4j1 51±4. p -% 4£*1I4 ^41 5.^4^ 14 44±44 3^ a>14»i 
1 n. 14 44 ±44 ^ 441 ^ ^ oj o.^ ^^44 ^411 %44f41 «H4l£ a 4 

141 444 t 1 * ?141 1444 ^014. 

£4 ±42) 444 44 f=2fl41 7H V 44 A J1 444 ^ SU42 4s|4 =4s.444 ^4 444141 444 44 
4^4 44534. 434 441 -S- 4^414 ^1441 444 14-4414 ^1 134 3* 4£ 
^4 n42 4444 434 71141 ^44 ^ 5il4^ 41 4 ^ 514. 

444 4£44 3* 5E^ 31 4^4 444 5.^41- 4* ±44 1141 £ 4-8-4 t= 2111 4 t 214. 
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£ Wfil ^7l±4^ p .^ ttj-ssjaj Aj^^. 7 Wb -8-71 ^t-i-t a«*ES. ?l7ldb42l 37fl 
(57) «4| 

°<W -g-^ 4°H «l:7l SJ-«M 13. £43fe '#7lSrtf#* *W °l A o v 7W« -8-71 t% ±4: 
f^^A 1 11 




^71 l^M^M. 

R-a- 44 SE£ -S-aHI ^ ± ^4, r£ ± ^ ! tfl^j 12 o| §2}.^, %2.&7], WW. WW] (aiylam 

lne). «fl^El|3 7l(ester), o>*>ol = (amide), Wri. ojtg jj.^ ^E£7l, m|7l (nltrile, 

-CN)°14. 

2. 

* 1 SJ<>H. ' 

#7] -.4^ is a^^fe.-frTUWHt* a«*Hr #01 33 ^<y^ ^ £fe *oj oi^oj ^-71 1 
*il 1 t°fl 5ii°M. 

a) ^7l#; 

b) 

e) 

d) °1£#; 
e) 



g) 

t ofSflMEl £>H 3 J2.3. £#*Rr -a-71 ±xf . 
*)) i 

a) **7Hfr; 
b) 

c) 53 
■«)**♦ 

g) 

* o)-2fls.-¥-El ^aj s«-*H? -8-71 ±*K 

*9 l ««w. 

A ^7l 12) #t#<>] *>7l 4^-4) laS. S.^]^ ^l-o] -8-71 

la] 




6. 

* i sa°H. 

^71 m*l 121 *M 3W4 lb5L a^lsl^ SJ^f-*! -8-71 4*}: 
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R'OX CO^' 



•^71 IbS) i)^]^ R .o. ^ s^aj ^ A]o) ! vflx] i5<q £2H^, 3^ (phenyl), SE£ « 0 v t 

7. 

1 5tf°w. 

lc] 

R'jNOC CONR'j 



N — < V-N 

•jNOC— ^ ^ P V- CONR', 

>=N N=< 
R',NOC CONR', 



^71 lcS] <t)oflAl, R'O. ^a|O.S. ^Albj] ! vfl*] 15 £| j|| vj ( phenyl ) , £^ 

id] 



I N 

H 

N \ / N 

N-/ V-N 
/=N N=( 
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A l *M 5«<>H. 

^71 S|-«H 1S j^fe- -JMSrtff-* o. =^ 7> o ! ^| 1Q 000 ^oj ^. 7 ) 

10. 

*)| i *H Si«H^H. 

. a A »eH*«l <>r3.»H #tM3. ?o.£*e1 -yajs)^ 3* !-*)■§• c-|* ifl^fe- -fi-7] ±4. 

3R<8- 11. 

*fl 1 t 4 $ f'Sl <Hiz tl: IN $}°H, 

A J7| <$~o] xjc^ £ £ ^ 3L^*rfc -8-71 ± ^ 

^T 1 * 12. 

?i7>db7l-. 

1] 




^>7l $wq is] *HH t 

R£ *W iS," *AH ^± -g*|-. <&±^ 1 vflx) i2Sj ^SH^, *sa7l. W*]7], ^0^171 (arylai 

ine), ^^Efl^Kester), «W»]H(amlde), ol^Jiel ^ff, i-|E S7 ] f £ £ M<=f 7) (nitrite, - 

CN)°14. 

^T 1 * 13. 

Jfl 12 *H flow. 

A cM 34±*r7r *7l# B}5}- e fla]^. SS#^«H|. #71 * S.W (organic photo conductor; OPC) S3 
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£3 1 



A/17 
A/16 
A/ 15 
A/14- 

/V12 



/A/11 



-14- 
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H<3 2 

A/26 

_A/25 

A/24 

A/22 



A/21 
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£ U J 3 



4IAI0H 1 




blBOH 1 



Bias(V) 



- 16- 



£"3 4 
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10 i ' 1 1 — - — | 1 f 1 — ; 1 

0 2 4 6 8 

Bias (V) 



